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P ose

The purpose of this report is to provide quantitative data on
the weight loss of particulate uranium through exhaust ventilation and
to determine the field performance of filter media provided st hoods
in the uranium machining overations. Filter performance includes the
efficiency of dust removel snd the reduction in air flow which accompanies
dust loading. The former is measured directly through isc-kinetic stack
sampling; while the latter is evaluated indirectly through air sampling,

Method

The guantitative determination of suspended matter, which passes
with 2 gas through a flue, is made utilizing special equipment. The
volune of gas passing in unit time is neasured first and then the
weight of the suspensoid carried by a unit volume of gas is determined.
Total weight of the materisl carried by the gas can be calculated for any
unit of time.

The volume of gas flowing in a closed conduit is measured with a
pitot tube and inclined gage. The concentration of dust ‘n gas is
detemined using the iso-kinetic sampler shown in Fizure 1 , The
nozzle and sampling rate are selected to insure that the velocity
through the sampler tip is soproximately equal to the velocity of
gas flowing through the flue so that a representive portion of the
suspensoid is obtained. The dust sampled from th- gas stream is
arrested on a Whatman Paper Thimble which, together with the dust, is
dissolved and counted. The rate of sir flow through the sampler is
checked against a calibrated sharp edge orifice and "[J" tube and
adjusted with a by-pass velve conmnectsd to a positive displacement
pu’np .

In practice the sampler tip is located a2t least & diameters
from the nearest down stream obstruction n the piping snd maintained
at the center line. If the velocity Adistribution across the pive
section varies considerably, a sample traverse is made in accordance
with standard ventilation practice.

Data

Results of samples, including flue losses and exposures, sre
lizted “n Table 1 . Testing was done on the ventilation arrangement
on Machine No. L17 and involved the new hood designed for the polishing
of Part

Collected uranium is analyzed by 2 standerd counting procedure
and coavert~d to micrograms in expressing the concentration of material
in the sample. UWeight rate loss of uranium is shown as milligrams per
minute although the suspensoid is sampled over a period of time end the
) “This material romtaine i'qfor*rjaf_ion affecting -
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result represents an average mass emission rate based on a2 minute as the
unit of time.

The rate of air handled by the hood is obtained from pipe velocity
and area calculations snd is expressed as cubic feet per minute.

Air data is obtained using conventional equipment and the samples
taken at the breathing zone of the machinist while polishing.

Interpretation of Data

The ~~sults presented in Table 1 , from samples taken within the
six inch ventilation pipe do not give conclusive evidence of filter
effectiveness since the scope of the investigation is preliminary., It
is thought that the test data should be examined at this time for a
decision as to whether, or not, to continue this study.

Selection of a proper filter media cannot be made on the meager
information now available. The testing procedure should be directed
towards obtaining information which mey vrovide az basis for choosing
one type filter in preference to others. Seversl recuirements which
should be considered are as followss

1. A filter with high particle retention for maximum recovery
of uranium. Sub microscopic particles sre not important
from a reclamation standpoint since weight contribution by
this size fraetion is small although they do contribute
importantly to health hazards.

2, Low initi2l resistznce with 2 minimum build-up accompanying
dust loading.

3+ ZEase of removal of salvagable material from the filter medium.
L. Reuse of filter medium following cleaning,

5. Low replacement cost for disposal type filter or low make-up
cost if the medium is reclamable.

6. Low maintenance costs.

T Central dust collecting system versus unit collectors
: incorporated in the ventilation hood.

In reviewing several findings in Table 1 on uranium rate loss,
the following interpretations are advanced :

l. The inside diameter polishing operation contributes much less
dust then outside diameter polishing.

2. The air-borne concentrations (column 8) are well below the M.P.L.
of 70 d/m/13 which indicates effective control although there-is a
30% reduction in air flow (column 7) due to the presence of the filter,




lnl- T

3. The bronze fiber filter bed has low penetration (sample 6,
column 6); however, a later test, # 8, shows poor performence
following cleaning of the filter. The bronze is hand packed
which may give rise to non-uniform flow through the filter bed.

L, Fiberglass filter (AAF Amer-Glass) has poor particle retention
as shown by sample # 3 (column 6).

S. The high filtering velocity (745 fpm) for bronze fiber and
(690 fom) for glass fiber, may be responsible for deterioration
of the filter bed.

6. Direction of rotation during polishing 2nd the
condition of its surface spparently affect the quantity of dust
arrested st the hood.

Impingement describes one of the mechanisms responsible for
removing particulate suspended matter i. a gas in passing through a
fibrous bed; and its effect is greater for larger particules and with
increased velocity of flow. Undoubtedly there is a maximum gas velocity
above which any increase in velocity will not effect dust retention.
Also, filtration efficiency as well as pressure drop across a fibrous
bed is affected by bed depth and vacking density. If the investigation
contimes these variables should be studied to determine the most
effective filter suitable for the installation.

Summary 2nd Conclusion

A preliminary study is unierway to evaluate filter effectiveness
in removing the dust genersted in polishing by measuring the
rate of uranium passing through the filter. Results of the tests are
presented with some explanation of their significance. The present
data is linited so definite conclusions cannot be established; however,
a decision should be made as to whether or not this work should be
continued. It is our opinion that filtration at the source of dust
generation is neither practical nor effective for the operations
involved in machining normal uranium. An effective filter needs to be
developed for this installation which means additional developm-nt
and testing.

A central dust cleaning unit may prove advantageous over unit
collectors since high recovery of uranium is possible yet maintenance
may not be burdensome nor costs too high. It is true that the initial
cost of a central unit may be high but continuous replacement of
unit collectors over a period of time may prove more costly; furthermore,
performnace is more consistent with a central unit since operational
variation snd maintenance will affect unit filter performance. Also,
the handling costs for recovery may be high with individuel filters
whereas the cleaningrgf g central unit can be automatic.
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The entire problem msy be complicated if filters are insta
on ventilated hoods for machining operations involving the use of
copious amounts of coolant. It is our opinion that the nonsignificant
amounts of reclamable uranium Just generated st these wet operations
do not justify the use of filters; however, some tests should be made
to determine these quantities,
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Analysis of the fourteen filter thimbles used in a 9212 ventilation
study has been completed. Zach thimble was thoroughly leached for 30
minutes with concentrated HNO; and the resultant solution made up to
100 m1 in a volumetric flask.” Duplicate 0.1 ml samples were pipetted
into gold dishes, evaporated under heat lamps fused with 300 mg of flux,.
and read in a fluorophotometer. Agreement of the duplicate samples
was very good; in only one case did the deviation from the mean exceed

e

%_ = ——
Sample No. Date Uranium per O.l aliquot Uranium per thimbles

gms. ugm,
N L-17-52 1.7 x 10~7 170
5 li=17-52 2 x 108 20
6 L=17-52 7.5 x 1078 75 S
7 © L=18-52 1.9 x 1077 190 o
8 }=18-52 1.7 x 10-8 17 :
9 1-18-52 1  x 109 10
10 }i=21-52 2 x 108 20
11 L~21-E2 1.5 x 10-8 15
12 }j=22-52 1.5 x 10-8 15
13 L=23-52 8 x 109 8
1L }=23=52 2 x 10-8 20
15 L-29-52 1.6 x 10-7 160
16%* L4=30=52 = e —
17 5652 5.5 x 108 55

*Sample # 16 contained a very large piece of uranium which would have-  u
biased the results by a large factor and seriously contaminated the
equipment. No analysis was made although the sample was retained.
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_COPY TO File o : SBUBJECT Thimble Anclysis
The thimbles were analyzed fluorometrically in the following
manners:

Thimbles were digested (leached) in concentrated HNO, for
15 minutes. The resultant solution quantitatively transferred to
100 ml., Volumetric flasks and filled to the mark. 1004 was removed
evaporated in a gold dish, fused with a mixed Naf- NapC03 flux and
read in the fluorophotometer., Each answer is the average of duplicated

sampless

Reading u/100d4 u/thimble-
Thimble #1 10.8 1x10-8 g9~ 10 wgm— -
Thimble #2 2.0 2 x 1079 2 T
Thimble #3 185 L x 1078 LLO

Donald Ross,
Heslth Physics Department
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A preliminary report is enciosed herewith on work dons- N
in the A-1 Machine Shop, 9212 Area, to determine the eff!, -
of collection of fibrous filters on dust generated in poltshing  *

; The data compiled in this report is of limited -
scope and is presented at this time in the expectation that'a.
decision will be forthcoming as to whether or not this study:
continued. ' :

The work started with the hood development and the subl gy
installation of & unit filter at Machine No. 417 used for polisking 7
It is expected that the hood design project will.axpend
to ineclude virtually all machining operations in the A-Wing of 9212, |
The probiem of cleaning the ventilation air exhausted throughi this~
hoods and salvaging the collected uranium dust in an efficient and ’
economical manner should be considered more thoroughly te.

determine the proper kind of fiitering arrangement.

The Health Physics Department is particularly anxious towork
with other interested groups in hood design insofar as it affects:the -
exposure of & machinist, and in filter selsetion since we have ﬂn es

- sential testing equipment and techniques.

orw@ﬁa
B. G. S8truxness, -
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Purpose

The purpose of this report is to provide quantitative data on
the weight loss of particulate uranium through exhaust-ventilation and
to determine the field performance of filter media -provided at hoods:
in the uranium machining operations. Filter performance includes thes
efficiency of dust removel and the reduction in air flow which accompantes-:

dust loading. The former is measured directly through iso-kinetic stac
sampling; while the latter is evaluated indirectly through air samplings.

Method

The quantitative determination of suspended matter, which passes
with a gas through a flue, is made utilizing special equipment. The-
volume of gas passing in unit time is measured first and then the
weight of the suspensoid carried by a unit volume of gas is determined..
Total weight of the materisl tarried by the gas can be calculated for-any-
unit of time. .

The volume of gas flowing in a closed conduit is measured with a-
pitot tube and inclined gage. The concentration of dust in gas is
determined using the iso-kinetic sampler shown in Fizure 1 . Thes
nozzle and sampling rate are selected to insure that the velocity
through the sampler tip is spproximately equal to the velocity of"
gas flowing through the flue so that a representive portion of the
suspensoid is obtained. The dust sampled from thr gas stream is
arrested on a Whatman Paper Thimble which, together with the dust, is-
dissolved and counted. The rate of air flow through the sampler is
checked against a calibrated sharp edge orifice and "[]P tube and
adjusted with a by-pass valve connected to s positive displacement
pump.

In practice the sampler tip is located at least § diameters ,
from the nearest down stream obstruction *n the piping and maintained-
at the center line. If the velocity distribution across the pipe S
section varies considerably, a sample traverse is made in-accordance:

with standard ventilation practice.

Data

Results of samples, including flue losses and exposures, are
listed in Table 1 . Testing was done on the ventilation arrangement:

on Machine No. L17 and involved the new hood designed for the polishing=.
of L

Collected uranium is snalyzed by a standard counting procedure
and converted to micrograms in expressing the concentration of materiall .
in the sample. Weight rate loss of uranium is shown as milligrams perr
minute although the suspensoid is sampled over a2 period of time and the=

8 8.C.,
Jlation
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result represents
unit of time..

The rate of air handled by the hood is obtained from pipe véiqcitzg-
and area calculations and is expressed as cubic feet per minute.

Air data is obtained using convenmtional equipment and thefééﬁprééf
taken at the breathing zone of the machinist while polishing. - .8

Interpretation of Data

The ~~sults presented in Table 1 ,.from samples taken within- EB&%%
six inch ventilation pipe do not give conclusive evidence of filter
effectiveness since the scope of the investigation is preliminary,. It
is thought that the test data should be-exsmined at this time- for- a=
decision as to whether, or not, to continue this study.

Selection of a proper filter media cannot be made on the meager-
information now available,

towards obtaining information which ‘mey provide a basis for choosing:

one type filter in preference to others. Seversal requirements which
should be considered are as follows: : ;

1. A filter with high particle retention for maximum recovery-
of uranium. Sub microscopic particles sre not important
from a reclamation standpoint since weight contribution by .
this size fraction is smell although they do contribute
importantly to health hazards.

2+ Low initial resistence with a minimum build-up accompanyingi
dust loading. ;

Reuse of filter medium following cleaning,

5. Low replacement cost for disposal type filter or low make-ﬁpﬁ
cost if the medium is recleamable.

6.. Low maintenance costs.

7. Central dust collecting system versus unit collectors
B incorporated in the ventilation hood.

In reviewing several findings in-Table 1° on-uranium: rate 16&%
the following interpretations are advanced : '

l.. The inside diameter polishing operation contributes much lesss..
dust than outside diameter:polishing. ' '

2.. The-air-bornpe-concentrations= (colimn-8 )'-‘ are-well below.the o) 1,
of:707d/m/¥> WhiCh“indibates&efféctive*control“althoughft&“" 7

30% reduction-in air flow.(column 7) due:-to.the-presencer




3e. The bronze fiber filter-bed has low penetration (sample §;
... column 6); however, a later test, #78,. shows poor performsnces
following cleaning of the filter. The bronze-is hand packed?
which may give rise to non-uniform flow through the filter:

he. Fiberglass filter ( AAF Amer-Glass) has poor particle retentionz
~ as'shown by sample # 3 (column6).. o

5. The high filtering velocity (7L5 fpm) for bronze fiber and’
(690 fpm) for glass fiber; may be-responsible for deterioration>
of the filter bed., - .

6. Direction of rotation of . during polishing and ther -

condition of its surface- apparently affect the quantity of  dust:.

arrested at the hood. '

Impingement describes one of the mechanisms responsible for: _
removing particulate suspended matter-i.. a gas in passing through a-
fibrous bed; and its effect is greater for larger particules and with-
increased velocity of flow. Undoubtedly there is a maximum gas velocity:
sbove which any incresse in velocity will not effect dust retentioni.. &
Also, filtration efficiency as well as pressure drop across a fibrouss %
bed is affected by bed depth and packing density. If the investigatifms
continues these variables should be studied to determine the most .
effective filter suitable for the installation.. ’ :

Summery and Conclusion

A preliminary study is underway to evaluate filter effectiveness
in removing the dust generated in polishing by measuring- thes
rate of uranium passing through the filter. Results of the tests are-
presented with some explanation of their significance. The present:
data is limited so definite conclusions cannot be established; howevers;:
a decision should be made as to whether or not this work should be- -
continued. It is our opinion that filtration at the source of dust: =
generation is neither practical nor effective for the operations
involved in machining normal uranium: An effective filter needs to:bes
developed for this installation which means additional developm-nt-
and testing. .

A.central dust cleaning unit may prove advantageous over unit:.
collectors since high recovery of uranium is possible yet maintenance~
may not be- burdensome nor costs too high. It is true that the initial
cost of ‘a central unit may be high but continuous replacement of
unit collectors over a period of. time-may prove-more-costly; furtherm
performnace is more consistent with a central unit- since operational®
variation and maintenance will affect unit filter performance. Also,,,
the handling costs for recovery may be -high with individusl filters-
whereas the cleaning of a central unit can be-automatic, :
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The-entire problem -msy be complicated if filters are installed:
on ventilated hoods for machining operations involving the use of ™"~
copious amounts of “coolant. It .is our opinion that the nons:.gnlficant‘
amounts of. reclamable uranium dust genersted at these wet operations:

do not justify the use-of filters; however, some tests should be- made**
to determine these quantities.

C. M. West, ‘
Heglth Physics Department




